Recent studies suggest that certain cellular sensory systems display fold-change detection (F C D): a response whose entire shape, including amplitude and duration, depends only on fold-changes in input, and not on absolute changes. We discuss benefits of F C D in fields with scalar symmetry, which occurs in a wide range of sensory inputs. F urthermore, we present a wide class of mechanisms that have F C D. T his study thus suggests a connection between properties of biological sensory systems and scalar symmetry stemming from physical properties of their input-fields.
potential mechanisms. A recent study showed theoretically that most known models for biological regulation do not show FCD [8] . That study identified one mechanism that can provide FCD, based on the incoherent feedforward loop (IFFL). The IFFL is one of the most common network motifs (recurring circuits in transcription networks), in which an activator activates both an output gene, and a repressor of that gene [9] . Here, we ask whether one can define a larger class of mechanism for FCD, and present a large class of mechanisms that show FCD. These include specific kinds of non-linear integral-feedback loops. We demonstrate that one such loop is found in the bacterial chemotaxis sensory circuit.
Finally, we demonstrate that FCD entails both exact adaptation and Weber's law, but that these two features are not sufficient for FCD. This study suggests a relationship between symmetries of the physical world and the response and design of evolved sensors.
